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(57) ABSTRACT

A domestic appliance includes an internal electrical load, a
controller for controlling the internal electrical load, and a
communication device coupled with the controller. The con-
troller is configured for transmitting via the communication
device data to additional domestic appliances, wherein the
received data include information about a time of an impend-
ing startup of the internal electrical load, and/or for receiving
via the communication device data from additional domestic
appliances, wherein the received data include information
about atime of an impending startup of an electrical load of an
additional domestic appliance. The internal electrical load is
controlled based on the received information, preventing an
overload of the power supply system.
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1
DOMESTIC APPLIANCE COMPRISING A
COMMUNICATION UNIT, SYSTEM OF
APPLIANCES AND METHOD FOR
OPERATING A DOMESTIC APPLIANCE

BACKGROUND OF THE INVENTION

The invention relates to a domestic appliance having an
internal electrical load, a controller for controlling the inter-
nal electrical load and a communication device coupled to the
controller and via which the controller sends data to addi-
tional domestic appliances and/or receives data from addi-
tional domestic appliances. The invention also relates to an
appliance system comprising at least two domestic appli-
ances and to a method for operating a domestic appliance.

It is normal in households to allow a plurality of domestic
appliances to run simultaneously, namely by way of example
awashing machine, a dishwasher, a tumble dryer and a refrig-
erator. If the domestic appliances run through the respective
programs without regard for the other domestic appliances
respectively, a maximum admissible power consumption
may be exceeded in the household or peak loads can be
generated which overload the electrical power supply. This
occurs by way of example due to simultaneously switching on
large loads in different domestic appliances. These large
loads may, by way of example, be a heater, an electric motor
and a compressor. One particular challenge with simulta-
neous operation of a plurality of domestic appliances lies in
not exceeding the maximum admissible power consumption
or configuring the power consumption of individual domestic
appliances in such a way that the electrical power supply is
loaded as little as possible.

An appliance system is known from EP 0 727 668 Al
which includes a large number of domestic appliances which
communicate with each other. The domestic appliances com-
municate with each other via a communication bus. A total
power consumed by the domestic appliances is measured by
a measuring device. The measuring device sends data via the
communication bus which include information about the
respective instantaneous total power. Each domestic appli-
ance can tap the same data at the communication bus and
adjust a separate power consumption by taking the informa-
tion contained in the data into consideration. The domestic
appliances compare the respective momentary total power
with a predetermined limiting value. If the total power
exceeds the predetermined limiting value the domestic appli-
ances reduce their own power consumption. In other words,
the power consumed by the domestic appliances is only
reduced if the total power has already exceeded the limiting
value. Peak loads can be produced in the household as a result
and these overload the electrical power supply.

BRIEF SUMMARY OF THE INVENTION

It is the object of the invention to disclose a solution as to
how a large number of domestic appliances can be particu-
larly reliably operated in a household.

An inventive domestic appliance comprises an internal
electrical load. The domestic appliance also comprises a con-
troller for controlling the internal electrical load and a com-
munication device coupled to the controller. The controller is
designed to send data to additional domestic appliances and/
or to receive data from additional domestic appliances via the
communication device.

Inthe case of sending it is provided that the controller sends
data via the communication device which include informa-
tion about a time of an impending startup of the internal
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electrical load. In other words, the controller can inform other
domestic appliances about the time of a planned startup ofthe
internal electrical load. The other domestic appliances can
hereby configure their program sequences as a function of
this information, namely, for example, such that simultaneous
operation of two or more large loads is avoided and/or a
predetermined limiting value for the total power consumption
in the household is not exceeded and/or a uniform distribution
of the power consumption of all domestic appliances is
achieved over time. Peak loads, and hereby overloading of the
electrical power supply, may therefore be avoided. For
example, startup of an electrical load of an additional domes-
tic appliance can be brought forward or postponed as a func-
tion of the information about the time of startup of the internal
electrical load. In this way it is possible to actually avoid a
predetermined maximum admissible limiting value for the
total power consumption being exceeded or for the power
consumption to be uniformly divided. Compared with the
subject matter according to document EP 0 727 668 Al, in
which corresponding measures are only taken once the pre-
determined limiting value for the total power has been
exceeded, the inventive procedure represents a significant
improvement. The program sequences of a plurality of
domestic appliances can namely be coordinated with each
other such that the predetermined limiting value for the total
power consumption is not exceeded at all and/or a uniform
distribution of the power consumption over time is attained.

In the case of receiving it is provided that the controller
extracts from the received data information about a time of an
impending startup of an electrical load of an additional
domestic appliance and controls the internal electrical load by
taking this information into consideration. In other words, the
controller can receive information about the time of startup of
anelectrical load of an additional domestic appliance, process
it and control the internal electrical load as a function of this
information. In this way it is possible to design the sequence
of operation of the internal electrical load as a function of the
received information in such a way that simultaneous opera-
tion of a plurality of large loads is avoided or a predetermined
limiting value for the total power consumption of a plurality
of domestic appliances is not exceeded and/or an optimally
uniform division of the power consumption is achieved. As a
function of the received information the domestic appliance
can namely bring forward or postpone the time of startup of
the internal electrical load, for example, so the electrical
power supply is loaded as little as possible.

Inthe present case a domestic appliance is taken to mean an
appliance which is used for running a household. This can be
a large domestic appliances, such as a washing machine, a
tumble dryer, a dishwasher, a cooking appliance, an extractor
hood, a refrigerator, a fridge-freezer combination or a an air
conditioning unit. However, it can also be a small domestic
appliance, such as an automatic coffee machine or a food
processor. In particular a domestic appliance is taken to mean
an appliance which comprises at least one large load. The
definition of the large load can vary depending on application
and can, for example, denote an electrical load whose power
consumption exceeds 500 Watts by way of example.

The communication device can, for example, include a
transmitter and/or receiver via which data can be transmitted
to a communication bus in the household and/or data can be
tapped at a communication bus. The communication device
can be designed for wireless transmitting and/or receiving of
data or it can be designed for wired transmitting and/or
receiving of data. For example, the communication device
can be designed for transmitting and/or receiving data via the
electrical power supply or the grid (Power Line Communica-
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tion). It may also be provided that the communication device
is formed solely by a connector by which the controller can be
connected to a communication bus. The controller can itself
then generate and/or receive data according to a predeter-
mined protocol.

In the case of sending it may be provided that the controller
sends data via the communication device which includes
information about a duration of impending operation of the
internal electrical load. Other domestic appliances can then
receive and process this information and bring about certain
procedures as a function of this information. In other words,
additional domestic appliances can receive information about
both the time of startup of the electrical load as well as the
duration of its impending operation. The additional domestic
appliances therefore receive complete information about
planned operation of the internal electrical load. The addi-
tional domestic appliances can therefore coordinate their pro-
cess sequences with each other in such a way that the power
consumption in the household is uniformly divided and there-
fore the electrical power supply is not overloaded. For
example, the additional domestic appliances can wait for
startup of their loads until operation of the internal load is
concluded. The additional domestic appliances can calculate
the time of this conclusion from the received information.

In the case of receiving it may be provided that the con-
troller extracts from the received data information about a
duration of impending operation of an electrical load of an
additional domestic appliance and controls the internal elec-
trical load by taking this information into consideration. The
controller can therefore receive and process information
about both the time of a startup of an external electrical load
as well as the duration of'its operation, and control the internal
electrical load as a function of this information. This can be,
for example, such that the controller brings forward or post-
pones startup of the internal electrical load to avoid simulta-
neous operation of a plurality of loads and not overload the
electrical power supply. If, for example the controller detects
that startup of the external electrical load coincides with
startup of the internal load, the controller can postpone startup
of'the internal load by the duration of operation of the external
electrical load.

This embodiment can be implemented in a scenario of this
kind for example: a washing machine and a refrigerator are
located in a household and are in operation at the same time.
Both appliances are connected to a communication bus in the
household and they can communicate with each other via this
communication bus. A controller in the refrigerator detects
that the temperature in the same appliance is increasing and a
compressor must be activated. In the process a controller in
the washing machine, to initiate a spin cycle, is under the
control of a drive motor of a washing drum. The refrigerator
controller sends data via the communication bus containing
information about the impending startup of the compressor.
This information includes the time of startup as well as the
duration of the impending operation of the compressor. The
washing machine controller taps this data at the communica-
tion bus. The washing machine controller accordingly knows
the time of startup and the duration of impending operation of
the refrigerator compressor. The washing machine controller
can therefore wait until operation of the compressor is ended.
It can initiate the spin cycle only when compressor operation
has ended.

In the case of sending it may be provided that data about a
maximum possible interval by which the time of startup of the
internal electrical load can be shifted are stored in the con-
troller. The controller can then send the same data via the
communication device. Additional domestic appliances in
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the household can then be informed about the interval by
which operation of the internal electrical load can be post-
poned. The additional domestic appliances can therefore
judge whether it is necessary to shift operation of its own
electrical load in order not to overload the electrical power
supply, or whether the interval by which operation of the
internal load is shifted is sufficient. By fixing the maximum
possible interval by which operation of the internal electrical
load can be postponed the internal electrical load can con-
clude its operation without having to wait for too long and
overloading the electrical power supply. Proper operation of
the internal electrical load is therefore ensured on the one
hand and the generation of peak loads in the household is
avoided on the other hand. Appliance-specific parameters are
preferably taken into consideration when fixing the intervals.
For example, in the case of a refrigerator the temperature must
be taken into consideration. In this case the interval can be
selected to be too long in order to maintain the desired tem-
perature in the refrigerator. Accordingly, in the case of a
washing machine the fact that a spin cycle or heating of water
cannot be arbitrarily postponed must be taken into consider-
ation. The intervals can therefore be predefined so as to be
appliance-specific and dependent on the corresponding load
whose startup is being postponed.

Inthe case or receiving it may accordingly be provided that
the controller extracts from the received data information
about a maximum possible interval by which the time of
startup of an electrical load of an additional domestic appli-
ance can be shifted and controls the internal electrical load by
taking this information into consideration. In other words, the
controller can receive information about the interval by which
operation of additional loads in the household can be shifted.
This information allows the controller to precisely plan
operation of the internal electrical load in terms of time.
Using this information the controller can namely determine
whether a shift in operation of the internal electrical load is
necessary or not. I[f the maximum possible interval by which
operation of the external load can be shifted is sufficient in
order not to overload the electrical power supply, the control-
ler can initiate and conclude operation of the internal load as
planned. If the maximum possible interval for shifting opera-
tion of the external load is not sufficient, the controller can
optionally interrupt operation of the internal load and con-
tinue it at a later time or shift the time of startup of the internal
load.

This embodiment can be implemented in a sequence as
follows: a washing machine and a tumble dryer are connected
to acommunication bus in a household. The washing machine
and tumble dryer are operated at the same time. A washing
machine controller transmits data to the communication bus
which include information about the time of initiation of a
spin cycle, the duration of the spin cycle and a maximum
possible interval by which the spin cycle can be shifted. A
tumble dryer controller transmits data to the communication
bus which contains information about the time of startup of a
heater and the duration of operation of the heater. The wash-
ing machine controller determines that operation of the
tumble dryer heater would overlap with the spin cycle, and
this would cause a peak load in the household. It simulta-
neously determines that this may be avoided without much
effort by simply postponing the spin cycle by an interval
shorter than the maximum possible interval. The washing
machine controller accordingly determines that operation of
the heater would overlap with the spin cycle of the washing
machine and this can be avoided by way of the washing
machine controller. Operation of the heater can be neither
brought forward nor postponed. The washing machine con-
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troller transfers additional data via the communication bus
which contains information about the spin cycle being
shifted. With this data the washing machine controller is
informed of the fact that by postponing the spin cycle the
electrical power supply will not be overloaded and no addi-
tional safety measures have to be taken. The washing machine
controller initiates the spin cycle as soon as the tumble dryer
heater has been switched off.

Different intervals by which the time of startup of the
internal electrical load may be shifted may also be associated
with different programs and/or different sections of a certain
program. If the electrical load is a drive motor for driving a
washing drum, respectively different intervals can be pre-
defined for a washing operation and a spin cycle. Respec-
tively different intervals for different washing programs, for
example for a “delicates program™ and a “boil wash program”
may be predefined even for a spin cycle. Depending on the
instantaneous program and/or section of a program the con-
troller can then send data via the communication device
which include information about a maximum possible inter-
val associated with this program or this program section by
which the time of startup of the internal load can be shifted.

In the case of sending it may be provided that data about an
estimated or an actual power consumption of the internal
electrical load are stored in the controller and the controller
sends the same data via the communication device. An addi-
tional appliance in the household can therefore estimate a
total power which is consumed by the internal load and the
additional appliance. The additional appliance can therefore
judge whether it is necessary to postpone or bring forward
operation of an electrical load or not. This may take place, for
example, by way of a simple comparison of the estimated
total power with a stored limiting value which should not be
exceeded. The actual power consumption of the internal load
can be a previously measured power or a power averaged over
several operations.

In the case of receiving it may be provided that the con-
troller extracts from the received data information about a
power consumption of an electrical load of an additional
domestic appliance and controls the internal electrical load by
taking this information into consideration. The controller can
then calculate a total power which is consumed by the elec-
trical load of the additional domestic appliance and the inter-
nal electrical load at a certain time. Using this information the
controller can determine whether a change in terms of time is
required in operation of the internal electrical load or not. If
the calculated total power is greater than a predetermined
limiting value the controller can divide operation of the inter-
nal load over time and/or shift the time of startup of the
internal load.

As already stated, the controller can send data containing
information about a maximum possible interval by which the
time of startup of the internal load can be shifted via the
communication device and/or receive data containing infor-
mation about a maximum possible interval by which the time
of' startup of an external electrical load can be shifted. Such an
interval constitutes as it were a measure of a priority of the
respective electrical load. If the electrical load has a high
priority, the maximum possible interval can be predefined so
as to be low accordingly, and vice versa. However, the situa-
tion can occur where operations of a plurality of large loads
overlap despite these predefined intervals and despite the
shifting of the time of startup of the load. In such a case a
decision can be made as to which electrical load has prece-
dence.

It may therefore be provided in the case of sending that data
about a level of priority of the internal electrical load are
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stored in the controller and the controller sends the same data
via the communication device. An additional domestic appli-
ance can therefore assess whether it has higher or lower
priority and therefore has precedence or not. Reliable opera-
tion of a plurality of domestic appliances on a communication
bus or in a household can be ensured hereby. Respectively
different levels of priority of the internal load can be pre-
defined for different programs and/or sections of a certain
program and/or different operating states of the domestic
appliance. For example, a drive motor for driving a washing
drum in a washing machine can have a lower priority during
washing operation than during a spin cycle. A compressor in
a refrigerator can accordingly have a lower level of priority if
the temperature in the refrigerator is stable and does not
increase. If the temperature does increase the level of priority
of the compressor can increase. Appliance-specific param-
eters, such as temperature inter alia, may therefore be taken
into consideration when establishing the levels of priority.

In the case of receiving it may be provided that the con-
troller extracts from the received data information about a
level of priority of the electrical load of the additional domes-
tic appliance and controls the at least one electrical load by
taking this information into consideration. The controller can
thus determine which electrical load, namely the internal or
external load, has precedence. If the external load has prece-
dence, operation of the internal load can be divided over time
and/or the time of its startup can be shifted. Ifthe internal load
has precedence over the external load, the internal load can be
operated as planned, for example according to a selected
program.

As already stated the controller can control the internal
electrical load by taking the received information into con-
sideration. In one embodiment it is provided that the control-
ler shifts a time of a startup of the internal electrical load
and/or divides impending operation of the internal electrical
load over time as a function of the information contained in
the received data. If the controller detects for example that
impending operation of the internal load would overlap with
operation of an external load and that the external load has
precedence, the controller can postpone the time of startup of
the internal load. Overloading of the electrical power supply
is therefore avoided and the respective operations of the exter-
nal and internal loads can be properly concluded.

In particular the controller can control the internal electri-
cal load as a function of the information contained in the
received data in such a way that a total power consumed by the
domestic appliance and the additional domestic appliance
does not exceed a predetermined limiting value. In this way
the situation can be avoided where, for example, a fuse in the
electrical power supply is tripped and domestic appliance
programs that have already begun are therefore interrupted.
By taking the received information into consideration the
controller can also control the internal electrical load in such
away that the power consumption of the domestic appliances
in the household is uniformly divided over time. Variations in
power consumption in the household are avoided therefore
and the electrical power supply is not overly loaded. The
controller can therefore generally be designed to control the
internal load as a function of the received information in such
away that a total power consumed by the domestic appliance
and the additional domestic appliance is constant at least for
a predetermined interval.

An inventive appliance system comprises at least one first
and one second domestic appliance which each include an
internal electrical load, a controller for controlling the inter-
nal electrical load and a communication device via which the
controller sends data to the respective other domestic appli-
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ance and receives data from the respective other domestic
appliance. The controller of the first domestic appliance and
the controller of the second domestic appliance exchange
data with each other which include information about a time
or an impending startup of the respective internal electrical
load.

With an inventive method for operating a domestic appli-
ance an internal electrical load is controlled with the aid of a
controller which sends data to additional domestic appliances
and/or receives data from additional domestic appliances via
a communication device. In the case of sending it is provided
that the controller sends data via the communication device
which include information about a time of an impending
startup of the internal electrical load. In the case of receiving
it is provided that the controller extracts from the received
data information about a time of an impending startup of an
electrical load of an additional domestic appliance and con-
trols the internal electrical load by taking this information
into consideration.

The preferred embodiments presented in relation to the
inventive domestic appliance and their advantages apply
accordingly to the inventive appliance system and to the
inventive method.

Further features of the invention emerge from the claims,
figures and description of the figures. The features and com-
binations of features cited above in the description and the
features and combinations of features cited hereinafter in the
description of the figures and/or illustrated in the figures
alone can be used not just in the respectively disclosed com-
bination but also in other combinations or on their own.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more detail with the
aid of a preferred exemplary embodiment and with reference
to the accompanying drawings, in which:

FIG. 1 shows in a schematic diagram an appliance system
according to one embodiment of the invention, comprising a
large number of domestic appliances connected to a commu-
nication bus in a household; and

FIGS. 2a to 2d each show in relation to the domestic
appliances according to FIG. 1 a characteristic over time of
the power consumed and a characteristic over time of a total
power, the characteristics describing in detail a method
according to one embodiment of the invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE PRESENT
INVENTION

A washing machine 2, a refrigerator 3 and a tumble dryer 4
are situated in a house 1. The appliances 2, 3, 4 each comprise
a controller 5, 6, 7 which, for example, may be a microcon-
troller. The washing machine 2 comprises as electrical loads
a drive motor 8 for driving a washing drum 9, and a heater 10.
Both the drive motor 8 and the heater 10 are controlled by the
controller 5. The washing machine 2 also comprises a com-
munication device 11 via which the controller 5 can transmit
data to a communication bus 12 and can tap data from the
communication bus 12.

The communication bus 12 can, for example, be formed by
an electrical power supply and the data can be transmitted via
this power supply (Power Line Communication). Alterna-
tively the appliances 2, 3, 4 can be coupled to each other with
the aid of a communication bus that is separate from the
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electrical power supply. As a further alternative it may be
provided that the data is transmitted wirelessly between the
appliances 2, 3, 4.

The refrigerator 3 comprises a compressor 13 which can be
controlled by the controller 6. The refrigerator 3 also com-
prises a communication device 14 via which the controller 6
can send data to the communication bus 12 and receive data.

The tumble dryer 4 comprises as an electrical load a heater
15 which is controlled by the controller 7. The tumble dryer 4
is connected by a communication device 16 to the communi-
cation bus 12.

The following data by way of example may be stored in the
controller 5 of the washing machine 2:

data containing information about a time of startup of the

drive motor 8 following starting of a washing program;
this applies in particular to a spin cycle in which the drive
motor 8 is operated at high rotational speeds,
data containing information about the duration of opera-
tion of the drive motor 8,

data containing information about a maximum possible
interval At by which the time of startup of the drive
motor 8, i.e. the time of initiation of a spin cycle, can be
shifted, namely brought forward and postponed,
data containing information about a power consumption of
the drive motor 8,

data containing information about a level of the priority of
the drive motor 8.

Data relating to the heater 10 by way of example may also
be stored in the controller 5 of the washing machine 2:

data containing information about a time of startup of the
heater 10 following the start of a washing program,

data containing information about a duration of operation
of the heater 10,

data containing information about a maximum possible
interval At by which the time of startup of the heater 10
can be shifted,

data containing information about a power consumption of

the heater 10,
data containing information about the level of priority of
the heater 10.
The following data by way of example may be stored in the
controller 6 of the refrigerator 3:
data containing information about a time of startup of the
compressor 13, providing that the compressor 13 is con-
trolled time-wise; if the compressor 13 is controlled as a
function of the respective instantaneous value of the
measured temperature in the refrigerator 3 or if the tem-
perature is regulated, the data about the time of startup of
the compressor 13 is generated in the controller 6,

data containing information about the duration of impend-
ing operation of the compressor 13,

data containing information about a maximum possible
interval At by which the time of startup of the compres-
sor 13 can be shifted,

data containing information about a power consumption of

the compressor 13,
data containing information about the level of priority of
the compressor 13.

The following data relating to the heater 15 by way of
example may be stored in the controller 7:

data containing information about the time of startup of the

heater 15 following the start of a drying program,
data containing information about the duration of opera-
tion of the heater 15,

data containing information about a maximum possible
interval At by which the time of startup of the heater 15
can be shifted,
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data containing information about the power consumption
of the heater 15,
data containing information about the level of priority of
the heater 15.

A method according to an embodiment of the invention
will be described in more detail hereinafter.

All appliances 2, 3, 4 are operated simultaneously. The
appliances 2, 3, 4 transmit the data stored in the respective
controller 5, 6, 7 to the communication bus 12. The controller
5 of the washing machine 2 therefore taps the data sent by the
controller 6 of the refrigerator 3 and by the controller 7 of the
tumble dryer 4 at the communication bus 12. The controller 6
of the refrigerator 3 accordingly receives the data which the
controller 5 of the washing machine 2 and the controller 7 of
the tumble dryer 4 have sent. The controller 7 of the tumble
dryer 4 receives data which the controller 5 of the washing
machine 2 and the controller 6 of the refrigerator 3 have sent.

One aim for all appliances 2, 3, 4 is to not exceed a prede-
termined limiting value P for an instantaneous total power
P, which is consumed by all appliances 2, 3, 4 and to divide
the total power P as uniformly as possible over time.

FIGS. 2ato 2d show characteristics over time of the power,
namely a characteristic 17 of a power P, consumed by the
refrigerator 3 over time t (FIG. 2a), a characteristic 18 of a
power P, consumed by the tumble dryer 4 over time t (FIG.
2b), a characteristic 19 of a power P;-consumed by the wash-
ing machine 2 over time t (FIG. 2¢) and a characteristic 20 of
the total power P, consumed by all appliances 2, 3, 4 over time
t during operation of the appliances 2, 3, 4 according to the
method of the embodiment of the invention, and a character-
istic 21 of the total power P over time t during operation of
the appliances 2, 3, 4 according to the prior art (FIG. 2d).

It emerges from FIG. 2a that from a time t, to a time t, the
refrigerator 3 should consume relatively little power, namely
a single unit of power. Startup of the compressor 13 is envis-
aged at time t,. Operation of the compressor 13 should last up
to atime t,. During operation of the compressor 13, i.e. in the
time from t, to t,, the power P, is four units. All of this
information is already present in the controller 5 of the wash-
ing machine 2 as well as in the controller 7 of the tumble dryer
4 which learn of the planned startup of the compressor 13 as
early as time t;.

From the data sent by the tumble dryer 4 the washing
machine 2 and the refrigerator 3 extract information about the
impending characteristic 18 of power P, as is shown in FIG.
2b. The heater 15 should be started up at time t,,. Operation of
the heater 15 should last from time t,, to t,. This operation can,
however, and this emerges from the data sent by the tumble
dryer 4, be shifted and, more precisely, operation of the heater
15 can either be brought forward or postponed by an interval
At, and this is shown in FIG. 26 by -At and +At. Since, as
emerges from characteristic 18, startup of the heater 15
increases the power P, by a unit, during the time t, to t5 a
power consumption of the tumble dryer 4 of a single unit
would occur should operation of the heater 15 be shifted. All
of'this information is already present in the controller 5 of the
washing machine 2 and in the controller 6 of the refrigerator
3 with the aid of the received data.

From the data sent by the washing machine 2 the controller
6 of the refrigerator 3 and that of the tumble dryer 4 can
extract the characteristic 19 of the power P,;,consumed by the
washing machine 2, as is shown in FIG. 2¢. It is provided that
from time t, to t, the washing machine 2 consumes a single
unit of power Py, From time t, to time t; the power consump-
tion of the washing machine 2 is two units. From time t; to
time t, it is one unit. A spin cycle is to be initiated in the
washing machine 2 at time t,. The drive motor 8 should be
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operated at a high rotational speed for this purpose. The spin
cycle should last until time ts. During the spin cycle the
washing machine 2 should consume a total of three units of
power P, It also emerges from the data sent by the controller
5 of the washing machine 2 that the spin cycle—as is shown
in FIG. 2¢ by +At—can be postponed, namely the beginning
of'the spin cycle or startup of the drive motor 8 can be shifted
from t, to t5. The controller 5 of the washing machine 2 can
therefore cause the washing machine 2 to consume a total of
a single unit of power Py.during time t, to t5 and a total power
P, of three units during the time t5 to ts. All of this informa-
tion is present in the controller 6 of the refrigerator 3 and in the
controller 7 of the tumble dryer 4.

Data are also stored in the controllers 5, 6, 7 which contain
information about the limiting value P, for the total power P
and, more precisely, the power consumption of all appliances
2, 3, 4 present in the household should not exceed the limiting
value P,. At the same time it should be possible for the
appliances 2, 3, 4 to conclude their processes properly.

From the received data the controllers 5, 6, 7 calculate the
total power P, namely for the entire duration of the processes
of appliances 2, 3, 4. A characteristic 21 of the total power Py,
as is shown in FIG. 24, therefore results in each controller 5,
6, 7. This characteristic 21 would actually result if the appli-
ances 2, 3, 4 were to carry out their processes without regard
for the respective other appliances 2, 3, 4. The controllers 5, 6,
7 determine that the total power Py during the time t, to t
would exceed the limiting value P, and this would generate
a peak load and overload the electrical power supply. How-
ever, the controllers 5, 6, 7 also determine that this may be
avoided if, firstly, the controller 7 of the tumble dryer 4 brings
forward operation of the heater from time t,, to t5 to time t; to
t, and, secondly, the controller 5 of the washing machine 2
postpones the spin cycle from time t,, to t5 to time t5 to t. This
results in a characteristic 20 of the total power Pg, as is shown
in FIG. 2d by the solid line. The controllers 5, 6, 7 accordingly
determine that with characteristic 20 the limiting value P
would not be exceeded and appliances 2, 3, 4 would still
conclude their processes properly and that, overall, a uniform
division of the total power P, would result.

In other words, operation of the heater 15 is brought for-
ward in the tumble dryer 4, namely to the time t; to t,. The spin
cycle is postponed in the washing machine 2, namely to time
ts o t,.

Overall, a domestic appliance 2, 3, 4, an appliance system
and a method are therefore created by which the electrical
power supply is unburdened without the processes of the
domestic appliances 2, 3, 4 being adversely affected. It is
possible for the domestic appliance 2, 3, 4 to coordinate its
power consumption with other domestic appliances 2, 3, 4
that are operating at the same time in order to not exceed a
limiting value P, for a total power P,. This takes place, for
example, by dynamic shifting of operations of the electrical
loads 8,10, 13, 15. The time by which operation can be shifted
is defined as a function of appliance or process. For example
appliance-specific parameters, such as temperature, can be
taken into consideration here. It is an automated process, i.e.
an operator does not have to manually intervene in the respec-
tive control of the domestic appliances 2, 3, 4.

LIST OF REFERENCE CHARACTERS

1 house

2 washing machine
3 refrigerator

4 tumble dryer

5, 6, 7 controller
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8 drive motor

9 washing drum

10 heater

11, 14, 16 communication device
12 communication bus

13 compressor

15 heater

17,18, 19, 20, 21 characteristic
P total power

P limiting value for the total power
Py, P, Py powers

The invention claimed is:

1. A domestic appliance, comprising:

an internal electrical load;

a controller for controlling the internal electrical load; and

a communication device coupled to the controller,

wherein the controller is configured in at least one of two
ways;

a first way in which data is transmitted via the communi-
cation device to at least one additional domestic appli-
ances, wherein the transmitted data include information
about a time of an impending startup of the internal
electrical load; and

a second way in which data is received via the communi-
cation device from said at least one additional domestic
appliance, the received data including information about
a time of an impending startup of an electrical load of
said at least one additional domestic appliance,

wherein the controller is configured to control the internal
electrical load by shifting the time of the impending
startup of the internal electrical load based on the
received data,

wherein the controller is configured to shift the time of the
impending startup of the internal electrical load based on
the received data without manual intervention of an
operator; and

wherein the transmitted data are stored in the controller and
define a maximum possible time interval by which a
time for the impending startup of the internal electrical
load can be shifted, and the received data include infor-
mation about a maximum possible time interval by
which a time of the impending startup of the electrical
load of'the at least one additional domestic appliance can
be shifted; and

wherein the transmitted data are stored in the controller and
define respective maximum possible time intervals asso-
ciated with different programs or with different program
sections of a program, wherein the time of the impend-
ing startup of the internal electrical load is shifted in a
program or in a program section based on the associated
maximum possible time intervals.

2. The domestic appliance of claim 1, wherein the trans-
mitted data include information about a duration of an
impending operation of the internal electrical load, and the
received data include information about a duration of an
impending operation of an electrical load of said at least one
additional domestic appliance.

3. The domestic appliance of claim 1, wherein the trans-
mitted data are stored in the controller and include an esti-
mated or an actual power consumption of the internal electri-
cal load, and the received data include information about a
power consumption of an electrical load of said at least one
additional domestic appliance.

4. The domestic appliance of claim 1, wherein the trans-
mitted data are stored in the controller and include a level of
priority of the internal electrical load, and the received data
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include information about a level of priority of an electrical
load of said at least one additional domestic appliance.
5. The domestic appliance of claim 1, wherein an impend-
ing operation of the internal electrical load is divided over
time based on the information contained in the received data.
6. The domestic appliance of claim 5, wherein the internal
electrical load is controlled based on the information con-
tained in the received data such that a total power consumed
by the domestic appliance and by the at least one additional
domestic appliance does not exceed a predetermined limiting
value.
7. An appliance system, comprising at least a first domestic
appliance and a second domestic appliance, each domestic
appliance comprising:
an internal electrical load,
a controller for controlling the internal electrical load and a
communication device coupled with the controller,

wherein the controller is configured to exchange data via
the communication device between at least the first
domestic appliance and the second domestic appliance,
said exchanged data including information about a time
of an impending startup of a respective internal electrical
load of at least the first domestic appliance and the
second domestic appliance,

wherein the controller is configured to control the internal

electrical load by shifting the time of the impending
startup of the internal electrical load based on the
received data,

wherein the controller is configured to shift the time of the

impending startup of the internal electrical load based on
the received data without manual intervention of an
operatot,

wherein the transmitted data are stored in the controller and

define a maximum possible time interval by which a
time for the impending startup of the internal electrical
load can be shifted, and the received data include infor-
mation about a maximum possible time interval by
which a time of the impending startup of the electrical
load of'the atleast one additional domestic appliance can
be shifted; and

wherein the transmitted data are stored in the controller and

define respective maximum possible time intervals asso-
ciated with different programs or with different program
sections of a program, wherein the time of the impend-
ing startup of the internal electrical load is shifted in a
program or in a program section based on the associated
maximum possible time intervals.

8. The appliance system of claim 7, wherein the exchanged
data include information selected from the group consisting
of a duration of an impending operation of the respective
internal electrical load of at least the first domestic appliance
and the second domestic appliance, a maximum possible
interval by which a time of startup of the respective internal
electrical load of at least the first domestic appliance and the
second domestic appliance, an estimated or an actual power
consumption of the respective internal electrical load of at
least the first domestic appliance and the second domestic
appliance, and a level of priority of the respective internal
electrical load.

9. A method for operating a domestic appliance, compris-
ing:

controlling an internal electrical load using a controller;

and

operating the controller in at least one of two ways:

afirst way in which data is transmitted from the domestic
appliance to at least one additional domestic appli-
ance via a communication device, the transmitted
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data, including information about a time of an
impending startup of the internal electrical load; and

a second way in which data is received at the domestic
appliance from the at least one additional domestic
appliance, the received data including information
about a time of an impending startup of an electrical
load of said at least one additional domestic appli-
ance,

wherein controlling the internal electrical load using the
controller further comprises shifting the time of the
impending startup of the internal electrical load based on
the received data,

wherein controlling the internal electrical load using the
controller further comprises shifting the time of the
impending startup of the internal electrical load based on
the received data without manual intervention of an
operator, and

wherein the transmitted data are stored in the controller and
define a maximum possible time interval by which a
time for the impending startup of the internal electrical
load can be shifted, and the received data include infor-
mation about a maximum possible time interval by
which a time of the impending startup of the electrical
load of the additional domestic appliance can be shifted,
and
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wherein the transmitted data are stored in the controller and
define respective maximum possible time intervals asso-
ciated with different programs or with different program
sections of a program, and

wherein controlling the internal electrical load using the

controller comprises shifting the time of the impending
startup of the internal electrical load in a program orin a
program section based on the associated maximum pos-
sible time intervals.

10. The method of claim 9, wherein the transmitted data
include information about a duration of an impending opera-
tion of the internal electrical load, and the received data
include information about a duration of an impending opera-
tion of the electrical load of said at least one additional
domestic appliance.

11. The method of claim 9, wherein the transmitted data are
stored in the controller and include an estimated or an actual
power consumption of the internal electrical load, and the
received data include information about a power consump-
tion of an electrical load of said at least one additional domes-
tic appliance.

12. The method of claim 9, wherein the transmitted data are
stored in the controller and include a level of priority of the
internal electrical load, and the received data include infor-
mation about a level of priority of an electrical load of said at
least one additional domestic appliance.

#* #* #* #* #*



